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Table S1. Description of studies using indirect methods to assess health risks 

 Citation Region Country Types of exposurea Type of exposure 
pathwayb 

1 Agunwamba, 2001 Africa Nigeria Biological, Vector-
borne 

1,2,9 

2 Aiello et al., 2013 Europe Italy Biological 1 
3 An et al., 2007 Asia Korea Biological 2, 4 
4 Ayuso-Gabella et al., 

2011 
Australia, MENA, 
Europe 

Australia, Israel, Spain, 
Italy 

Biological 1,2,5 

5 Barker et al., 2013  Australia Australia Biological 1,2,9 
6 Bastos et al., 2008  Latin America Brazil Biological 1 
7 Carlander et al., 2009  Europe Greece, Sweden, northern 

Ireland 
Biological 2,4,5,8, 10, 11 

8 Diallo et al., 2008  Asia Thailand Biological 1, 2, 4, 11 
9 Downs et al., 1999  Latin America Mexico Inorganic, 

biological, organic 
10 

10 Ferrer et al., 2012  Asia Thailand Biological 1,2, 11 
11 Forslund et al., 2010  Europe Serbia, Italy Biological 1,2 
12 Forslund et al., 2012  Europe Crete, Italy Biological 1,2 
13 Friedler et al., 2006  MENA Syria No focus  
14 Grangier et al., 2012  MENA Israel Biological 4 
15 Gupta et al., 2012  Asia India Inorganic 1 
16 Hamilton et al., 2006  USA and Canada USA Biological 1 
17 Jan et al., 2010  Asia Pakistan Inorganic 1 
18 Jang et al., 2010  Asia Korea Inorganic, 

biological, organic 
1,2 

19 Keraita et al., 2008  Africa Ghana Biological 1,2 
20 Khan et al., 2013  Asia Pakistan Inorganic  1 
21 Khan et al., 2008  Asia China Inorganic  1 
22 Lente et al., 2012  Africa Ghana Inorganic  1 
23 Lim and Jiang, 2013  USA and Canada USA Biological 1 
24 Mahmood and Malik, 

2013  
Asia Pakistan Inorganic  1 

25 Mapanda et al., 2007  Africa Zimbabwe Inorganic  1 
26 Mara et al., 2007  Latin America 

  
Mexico Biological 1,2,4 

27 Mojid et al., 2010  Asia Bangladesh Inorganic and 
biological 

2 

28 Moradmand and 
Harchegani, 2011  

MENA Iran Inorganic 1 

29 Mukhtar et al., 2006  Asia Pakistan Vector-borne 9 
30 Mukhtar et al., 2003  Asia Pakistan Vector-borne 9 
31 Munoz et al., 2010  Europe Spain Biological, organic 1 
32 Mutengu et al., 2007 Africa Zimbabwe Inorganic and 

biological 
1,2 

33 Nabulo et al., 2010 Africa Uganda Inorganic 1 
34 Navarro and Jimenez, 

2011 
Latin America Mexico  Biological 1 

35 Pandey et al., 2012  Asia India Inorganic 1 
36 Petterson and Ashbolt, 

2001  
USA and Canada USA Biological 1 
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37 Petterson et al., 2001  None  None Biological 1 
38 Ramadan and Mandil, 

2009  
MENA Syria Inorganic 1 

39 Rutkowski et al., 2007  Asia Nepal Biological 2 
40 Shuval et al., 1997  None None Biological 1 
41 Silverman et al., 2013  Africa Ghana Biological  
42 Singh et al., 2010  Asia India Inorganic 1 
43 Srinivasan and Reddy, 

2009  
Asia India Inorganic, 

biological 
1,2 

44 Tang et al., 2011  Asia China Inorganic 1 
45 Wang et al., 2013 a Asia China Inorganic 1 
46 Wang et al., 2012a  AsiaLatin America China Organic 1 
47 Wang et al., 2013b  Asia China Inorganic 1 
48 Wang et al., 2012b  Asia China Inorganic 1 
49 Wang et al., 2012c  Asia China Inorganic 1 
50 Weldesilassie et al., 2011  Africa Ethiopia Biological 1,2,7 
51 Wu et al., 2013  None None Organic 1 
52 Yang et al., 2006  Asia China Inorganic 1,2,4,6 
53 Zhang et al., 2013  Asia China Organic 1,2,5,8 
aContaminant types were divided into three groups comprising inorganic chemicals such as heavy metals, organic chemicals such 
as persistent organic pollutants, plasticizers and pharmaceutics, and microbiological contaminants including bacterial, viral, 
protozoan, and helminthic pathogens. Exposure to vector-borne disease, associated with mosquito breeding in wastewater is also 
noted. A few studies that mention no specific focus, such as ‘wastewater contaminants’ are noted as such. 
bCodes for exposure pathways: 1 = Consumed crops; 2 = Farmer occupational; 3 = Farmer’s family occupational; 4 = Children 
playing in irrigated area; 5 = Aerosols or inhalation of soil particles; 6 = Milk/mean from irrigated fodder; 7 = Water, sanitation, 
hygiene; 8 = People living in contaminated area, e.g. commuting, recreation; 9 = Vectors breeding in wastewater; 10 = 
Consumption of contaminated groundwater; 11 = Contact with surface water/swimming; 12 = Animal husbandry/contact with 
animals 
 



4 
 

Table S2. Description of crop contamination studies 

 Citation Region Country Types of exposurea Type of exposure 
pathwayb 

1 Abdu et al., 2011  Africa Nigeria, Burkina Faso and 
Mali 

Inorganic 1 

2 Achakzai and Bazai, 
2006  

Asia Pakistan Inorganic 1 

3 Agbenin et al., 2009  Africa Nigeria Inorganic 1 
4 Ahmad and Goni, 2010  Asia Bangladesh Inorganic 1 
5 Akponikpè et al., 2011  Africa Burkina Faso Biological 1 
6 Al-Sa’ed, 2007  MENA Palestine Biological 1, 4, 8 
7 Amoah et al., 2006  Africa Ghana Biological and 

organic 
1 

8 Anh et al., 2007a  Asia Cambodia Biological 1 
9 Arora et al., 2008  Asia India Inorganic 1 
10 Assadian et al., 2005  USA and Canada USA Biological 1 
11 Assadian et al., 1998  USA and Canada, 

Latin America 
USA, Mexico Inorganic 1 

12 Avci, 2012  Europe Turkey Inorganic 1 
13 Avci and Deveci, 2013  Europe Turkey Inorganic 1 
14 Aziz et al., 1996  Asia India Inorganic and 

organic 
1 

15 Bastos and Mara, 1995  Europe Portugal, England Biological 1 
16 Bichai et al., 2012 Europe Spain  Biological 1 
17 Calderon-Preciado et al., 

2013  
Europe Spain  Organic 1 

18 Castro et al., 2013  Europe Spain  Biological and 
inorganic 

1 

19 Choi et al., 2004  USA and Canada USA Biological  1 
20 Dodgen et al., 2013  No focus  No focus No focus 1 
21 Duan et al., 2010  Asia Pakistan Inorganic 1 
22 Ensink et al., 2007  Asia China Biological 1 
23 Farahat and Linderholm, 

2013  
MENA Egypt Inorganic 1,6 

24 Fasciolo et al., 2002  Latin America Argentina Biological  1 
25 Gemmell and Schmidt, 

2012  
Africa South Africa Biological 1 

26 Gupta et al., 2008  Asia India Inorganic 1 
27 Gupta et al., 2009  Asia India Biological 1,2 
28 Kalavrouziotis et al., 

2008  
Europe Greece Inorganic and 

biological 
1 

29 Kang et al., 2007  Asia Korea Inorganic 1 
30 Khai et al., 2007  Asia Vietnam Inorganic 1 
31 Sardar Khan et al., 2008  Asia China Inorganic and 

organic  
1 

32 Manas et al., 2009  Europe Spain  Inorganic and 
biological 

1 

33 Manios et al., 2006  Europe Greece Biological  1 
34 Melloul et al., 2001     MENA Morocco Biological 1,2 
35 Mendoza-Espinosa et al., 

2008  
Latin America Mexico Biological 1 
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36 Minhas et al., 2006  Asia India Biological 1 
37 Mojid and Wyseure, 

2013  
Asia Bangladesh Inorganic and 

biological 
1 

38 Njenga et al., 2011  Africa Kenya Inorganic and 
biological 

1 

39 Palacios et al., 2001  Europe Spain  Biological 6 
40 Palese et al., 2009  Europe Italy Biological 1 
41 Papadopoulos et al., 

2009  
Europe Greece Inorganic and 

biological 
1 

42 Pedrero and Alarcón, 
2009  

Europe Spain Inorganic and 
biological 

1 

43 Pedrero et al., 2012  Europe Spain Inorganic and 
biological 

1 

44 Peters and Ngai, 2004  Asia Vietnam Biological 1,2 
45 Platzer et al., 2004  Latin America Nicaragua Biological 1,2 
46 Qadir et al., 2000 Asia Pakistan Inorganic 1 
47 Rusan et al., 2007  MENA Jordan Inorganic 6 
48 Sharma et al., 2007  Asia India Inorganic 1 
49 Tai et al., 2013  Asia China Inorganic 1 
50 Wang et al., 2003  Asia China Inorganic 1 
aContaminant types were divided into three groups comprising inorganic chemicals such as heavy metals, organic chemicals such 
as persistent organic pollutants, plasticizers and pharmaceutics, and microbiological contaminants including bacterial, viral, 
protozoan, and helminthic pathogens. Exposure to vector-borne disease, associated with mosquito breeding in wastewater is also 
noted. A few studies that mention no specific focus, such as ‘wastewater contaminants’ are noted as such. 
bCodes for exposure pathways: 1 = Consumed crops; 2 = Farmer occupational; 3 = Farmer’s family occupational; 4 = Children 
playing in irrigated  area; 5 = Aerosols or inhalation of soil particles; 6 = Milk/mean from irrigated fodder; 7 = Water, sanitation, 
hygiene; 8 = People living in contaminated area, e.g. commuting, recreation; 9 = Vectors breeding in wastewater; 10 = 
Consumption of contaminated groundwater; 11 = Contact with surface water/swimming; 12 = Animal husbandry/contact with 
animals. 
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